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Abstract The microstructure and micro-hardness of typical non-quenched and tempered steel 38MnSiVS5 ( /% :
0.37C 0.78Si 0.012P 0.045S 0.03Mo 0. 120V 0.004Nb 0.003Ti) are analyzed by using thermal dilatometer optical
microscope and Vickers hardness tester. The continuous cooling transformation ( CCT) curves of supercooled austenite are
tested. The results show that the CCT curve of steel 38MnSiVS5 could be divided into high temperature transition region
middle temperature transition region and low temperature transition region. With cooling rate <0.89 °C /s the high temper—
ature transition region is formed with microstructure ferrite and pearlite; With the cooling rate 1. 78 ~4.45 “C /s the high
temperature transition region and middle temperature compound transition region is formed with microstructure ferrite
pearlite and bainite; as the cooling rate up to 8.9 °C/s the high temperature transition region middle temperature transi—
tion region and low temperature transition region are formed with microstructure ferrite pearlite bainite and martensite; as
the cooling rate up to 17.8 °C /s the F + P structure disappears the middle temperature transition region and low tempera—
ture transition region are formed the microstructure is bainite and martensite; as the cooling rate =44.5 °C /s the micro—
structure is martensite. With the increase of cooling rate from 0. 06 °C /s to 44.5 °C /s the HV5 micro-hardness number of
38MnSiVS5 steel increased from 213 to 568.
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Table 1 Chemical composition of test steel 38MnSiVS5 /%
C Si Mn P S Cr Ni Mo Cu Vv Nb Ti N (0]
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1 38MnSiVS5 /(°C = s7'):0.06(a);0.14(b);0.28(c);0.89(d);1.78(e);4.45(f);8.9(g);17.8(h);44.5(i)
(a) ~(d)F+P;(e) ~() F+P+B;(g) F+P+B+M;(h)B+M; (i) M
Fig. 1 Microstructures of test steel 38MnSiVS5 at different cooling rates /( °C = s™') 10.06( a) ;0. 14(b);0.28( ¢);0.89(d);1.78(e) ;
4.45(1):8.9(g) 17.8(h) ;44.5(i): (a) ~(d) F+P;(e) ~()F+P+B; () F+P+B+M(h)B+M (i) M
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( la~d); 1.78 Table 2 Micro-hardness ( HV5) value of test steel
! ’ 38MnSiVSS after different cooling rates
Cls ( le); / )
N HV5
8.9 C /s ( 1g); (C-s7)
0.06 223 211 216 209 205 215 213
17.8 C/s 0.14 238 232 230 236 226 237 233
] 0.28 241 239 235 242 247 244 241
( 1h) ; 0.89 267 265 258 275 281 277 271
44.5 °C /s ( 1i) . 1.78 295 280 305 287 296 332 299
4.45 367 379 398 378 394 353 378
2 8.90 432 419 450 408 435 440 431
17.8 526 477 484 490 528 516 504
° 1.78 44.5 570 567 576 559 569 565 568
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Fig.2 Thermal expansion curve of test steel 38MnSiVS5 at cooling rates /( °C * s™') 10.06( a) ;0. 14( b) ;0.28( ) ; 0.89( d) ; 1.78( e) ;

4.45(

£);8.9(g);17.8(h);44.5(1)
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